Role of neutrophils in a mouse model of halothane-induced liver injury.
Drug-induced liver injury (DILI) is a major safety concern in drug development. Its prediction and prevention have been hindered by limited knowledge of the underlying mechanisms, in part the result of a lack of animal models. We developed a mouse model of halothane-induced liver injury and characterized the mechanisms accounting for tissue damage. Female and male Balb/c, DBA/1, and C57BL/6J mice were injected intraperitoneally with halothane. Serum levels of alanine aminotransferase and histology were evaluated to determine liver injury. Balb/c mice were found to be the most susceptible strain, followed by DBA/1, with no significant hepatotoxicity observed in C57BL/6J mice. Female Balb/c and DBA/1 mice developed more severe liver damage compared with their male counterparts. Bioactivation of halothane occurred similarly in all three strains based on detection of liver proteins adducted by the reactive metabolite. Mechanistic investigations revealed that hepatic message levels of tumor necrosis factor-alpha (TNF-alpha), interleukin-1beta (IL-1beta); IL-6, and IL-8 were significantly higher in halothane-treated Balb/c mice compared to DBA/1 and C57BL/6J mice. Moreover, a higher number of neutrophils were recruited into the liver of Balb/c mice upon halothane treatment compared with DBA/1, with no obvious neutrophil infiltration detected in C57BL/6J mice. Neutrophil depletion experiments demonstrated a crucial role for these cells in the development of halothane-induced liver injury. The halothane-initiated hepatotoxicity and innate immune response-mediated escalation of tissue damage are consistent with events that occur in many cases of DILI. In conclusion, our model provides a platform for elucidating strain-based and gender-based susceptibility factors in DILI development.